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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet 
recording apparatus capable of flying an ink liquid at an 
interval equal to or less than the array pitch of 
piezoelectric elements while having a merit of a linear 
electron scanning system and capable of enhancing 
resolution still more. 

SOLUTION: A second drive means for bisecting a 
plurality of piezoelectric elements selected from the 
piezoelectric elements constituting a piezoelectric 
element array in the arranging direction of the 
piezoelectric element array on the basis of the focal 
position of the ultrasonic beam emitted from a first 
piezoelectric element to form two piezoelectric element 
sub-groups [T(1)-T(n/2)j and T(n/2+1)-T(n) and driving 
second piezoelectric element groups at the same time 
so that the ultrasonic beams emitted from the 
respective piezoelectric element sub-groups become 
different in energy quantity at the focal position is 
provided in addition to a first drive means for driving a 

plurality of predetermined piezoelectric elements at the same time and an ink droplet flying 
direction is deflected to a Px direction from a vertical direction P0 by the second drive means. 
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N#l*f8*<0SSH] 

fcWk^ffiWPC J: -o T ffifiK 3 ft iff US^f T 4 *r 

i\tzim<o&mm?ti>ht£hw, i «oE**rs£ia»i 
^s.mm^m^^.^titim^mmn^ y?m<vm. 
ffi±.<r)i i m<oi<mizmm?& x 3 aarawBiwiSi i 

T. !^2^JEm3STgf^B?E»5r^ofiB^«B^Jim 

& is 1 1> <t tfss 2 (nEmm^wmfr h * ixz'tcmfi $ n 

W9Bl*SS: fllifc i t £WO ttS^y;i/'x7b 
CIH*iI2] HWEJIS 1 

ft-^t J: *?» 1 *>E«*T»*8HBrf & k<7rC£>& £ fc 
— ScOEWSmf^HBlMflB t & 6 «k ? KWEJB 2 OE 

i latgco-f y ? >y Mg»ns. 

[fS*JS4] IWE»-20jBtt*S*<, 8M»ttE*Jj:V 

EPiD^ia<^*< b-***«mB« 1 oe**™» t 
m 2 ff)f±m.m?wm t <rmvm* txo kktiess 2 oe 

1 fatten -/ ue&ga. 

^IDW* fcliSS 2 coESSS^ ^ESS^O 
-»OE«3IFFfc«B» 1 <nWM*mz X 9 EPfloSft*: 

rnmm^t imnLWwmmm^iz x *)i&mt& hox-b 
&zt zimt-tzmsm 1 ieswM > ? ^x * h ie#* 
m.w. 

[0001] 
[0002] 

ai^fvc^s. £<?m x?yj v h7°u ftfioia 



mxh h t v >d 5fU-^$- * u . «a«ae«MS« t u t a a 

%^-r«»^mcOE7JTM >-^n§^jRH$-(*-i.7f^ (CT^. 
UfW^BB 5 6-942 9-5f£3L =t£&B36 1 -599 1 

. axif&m.ft-^mzXhK-hWA 
x-4 *y7m%m%z*th-Kiz mufwk^ 3- 1 2 

1 3 8-9^«HMS) tfttattSriOT**. iil'boie 

[0003] iixlcStL. sm^ v K*+ir U -y 
izLtcy-f y^M^m^ >y H t^P^fLT V -t 

wtRflssstt: ii.^»«ftfA 5 . t tz&mfo<7>$zmz 

X h E7J ^ ft ^ 7f ^Tii 4 > ^ 8EB«T«0«««rflHI 
*\ Zt>izBm2. t )im®L*?i-< LX^h. 
WUc+coy LX v ^ & v- 9 TyW7£3ES!oie#iK 

•/FT'll ^<50SiSlt9<7)»Jg5:<S<Wli.l>C:t* J T^ 

•y KT-tt«*«UC*»«r 0*v^«)K-pBiS4 0 ^'?ltL, 
Jg3£7f3«:(i»t£JS<Oi6j±(c«iS LtVi^u, -r^:^^ . 

^m<oE73 * & o jmx'imte 2Qum(z tutmm ■ 
cmmz x&&x£mij&x'ii*<Dim%m&e>ti#> 

[0004] iix'b^iSrJEflKf &5ti6C ?SM<50E 

*$ilT^& (IBM TDB. vol. 16. No. 
4 . 116 8M (1973-10). *H1$H : ®4 . 3 
OS. 54 7^Hft{fg. ^^^§^^4 . 697. 1 95 

^•BflMs. *ai#i i i : ^4 . 751. 52 9^mmm. * 
mmm4 . 751, 53 o^iNBS, xmmftms , 

0 4 1, 8 4 9^-BfttBS. ftBHHB 6 2-66943^ 
56. 1fg8IS6 3-l 6 2 2 53^18. 1*^886 3-1 
6 6 54 5-^. H$^Bg6 3 - 1 6 6546?. »BaBS6 
3-1 6654 8-^. ^BS6 3-3 1 2 1 5 7#^ 
?8, Mf2- 1 84 44 3^±m. W3-20 0 

1 9 9^&«L ^1^4 - 2 9 6 5 6 2-^-i^. mPF 
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4-29656 3*&«. «fBB¥4 - 3 5 6 3 2 8^& 
$8. |#Bi¥5- 2 7 8 2 1 8^£fP?#S8) . 

^O^^&a^^^^^ 7 ^ 

[ooo5] *c:t\ HkO«*»«0***«fcL"t* T 
«lHWLfc8#fc«:»iBLT. 4 y?»flHifi«W)-J&fc 
¥2-18444 . ESSt 

Celts: U«Wft*i* t » 0 . BKiigB^flBITwtt 
[00 0 6] i<0±a*P»IC»U> EWPFTW^ 

J: o Ct&£ LT fcft - «C4 f ? 8Ki*W=*t 
£ tJ) 0 § l> t£1rtX' : %&if*lffi. T"J> S . IB 

JhA*S»T-£>&. 
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ie>f y?iKfc*#«fc*«3*i-* wsiaiwciwisiTJt 
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lc|5lB#l3ffiK)-r-l»^l<0iBi!)*Sk- ■■jKJEWfTl' 
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[0009] ^WM^ fi#jSb'-jU«OjitttEfcJ: 

smmz&^Lxzfi:. l*>l. icta^iat- 
■j-mTtcw-f yfffiimmx'Z-r. xo-mnmmmn 

[0010] *^Bfl**>{±> -tie 'J -7*HHE»*fc 

^ j-^u-ribLT^-^-roEm*^ (» 1 ^e« 

) 5r |S]D#(C 'J - TffilH- s -tiesab^Kcflo 
t, E^#-7-ru>f ^m-ri»Em^T*^iiJR$^ 

*b'- A«MAflS5rS^^ LT in€rE**^TU-f 
<7)ie?iWlS|t=~^LT 20<7)E*^3l!8li: L, 

Mti:fc^tx*;^-t^6J: o c»2«E« 
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«iz$citzit&z tfi**imt%K>. 0mzmm^n^ 

[OOll] i lOMWMzmw-t-Z. t . *%HB^tJV^ 

zom. mi^smm^u^m^izin'r^ 

-j ) t>u y^mmt^h^znmcosMM^hWi.m 
ztihm%mt--j*wmm-&±otzmmt&. z<r>w> 

?T\s4*-£ts¥-mz-tti.xmmzmm'th (Wt\ z 
cozozmi <n%m&mz± hma*mmmmmm^- 
k t ^ o z t **& h ) . mz. m i ^flE«m^po«)S 
jEm^^CTi-tfEm^ifla-r^L-c, 2si*>t» 

( n + 1 ) #S«9E*»?*»£$r& nfflflMWfc&iS 1 ^ 

K^waaiOjEUfrpifcteJ: 1 ), EflssFF-rmofj 

t,ot^y?» JRiJcSltt- ft KSRSI $ * 4 C * 
[0012] JH2*>B»#&fcJ: fcHBttTl*. 1 Si* 1 

f,n#i^ wffstw ^ =5: h wmm^-m < US 2 *DE 

*>*>. »2<©E«3R^»S: 1#B*»A>- f-ir/2 ) 
WEliWi^l.B 1 «Elf f lift (n/2 + 
1 ) mm&b n&3£X'<r)&W,m^frhtc&m2<r>l£m 

ttmtttizB.ft+&. ^Lx^oMmM^m^zm-t 
h±x co&mm? &±.Mzm 1 nmm^mz ± & mm.mm 

»t- Ft,z&V&m^mK-^<DM$i£.(zm%-fZ>& 

izfm za&x? izmmzmm-t&nx-fo&tf. z<r>t 

4'-ft ( E 1 ) £SS20E«fit^P^cOiS#i!Sfc*- 
A«!£.x*;^'-S ( E 2 ) t tfHSr*. J; 5 KSSTr 

IS 2 <0ffi»*«t: J:iX(i\ E«*=FT U 4 coSg^iJ f y 

fc t i*nffi(c -< v ? }B$:?Ftf8 $ -y- h z t tfx-$ cox- . s 

F y N *mr&-t& ZtizX*). «AKO J: 9-S<0ft± 

tools] w,2cr,wm^mzx bmftmwmte- h 



tfcSft^ieilK -y t-cOffiRtfO H y 1-fcttLTfritf J: 
v\ Wifcf, *20E«S^«^«jSE*3R- : F£W;iHr 
EUSS^lflW&L-C. 2ilfrt> ( n + 1 ) SacoE 
1B9R7^64r« n[lc7)fr/t^lS2£0EtS^l¥(3MLT 

tirsiJRfflgESft^- VTz<r>mtzt£m2<r>sM,m^mm 

tfimmthzttfX'Zh (z<nW)^mtzt£W.\<r>SMM 
IrWmi*. 2SB*^ ( (n + 2)/2)IBit(7)E 

+ 2) /2 + 1) #a*>*o (n + 1 ) #g^T'C0ES^ 
iHcj: 0^^c$n§ ) . 
[00 14] 

a, asi^BW^S^, ^-ittiWSEiJJ:V^-«:6P 
Jn^lSt, ^oSi,H=jS!fiffl«0 2ffliE3Hifi^-(z«]: 0^1 
WEHS^F » *»W 4 IBiJ^S t= J; 0 m^-T S C t if 
T&S. *»flte*JV^T«. S2<7)|Eli)^g{i, 

( 1 ) ±ieSHOE*5g-?ffiP^7t:(i^2^E«» : i 1 ffi 

mzmi-&&mm : f-<D-&<?)i±%,m z f-&immmk * 

m i coimm?m$t t^2^smm z f L wmt ntsix-m* 
h j; o izmzm 2 <r>smmi-®-* wwr? sjsb«¥s. * 

^ti ( 3 ) miiaig 1 OJE«3I^IIS4fc*i* 20E«* 

^Mizm-t hEMM^-u^mm^ mszm 1 <o 
mm^mz j: o epjd $ tifzmmm^ t im®Mn%W)m 
mzx nmm-f&mm^mz x -> xmm-h z t wx-z 

[0015] OT. *^^H*S<Off^5r0ffiSr#H§L 
<3S 1 tf0HJfi«0Sia>l2l-fS; *«BB<0»1 <om&<0& - 

■tmmmx'hz. muzak-tum^-y noti a^x 
WLmcry&w. 1 1 coTm^zKmm^ tm i 2 s-^-t^. 

E^^-TU-W 1 2(i. «Rco-1t=SrW$<?)«tttfOE^ 
*I13h, ^<7)Sffi^.f-ixmjfM^ix^ftjl^® 1 
4i3«fcV*»<0Xh5>f7^Wi«'J««l 5 ( 1 ) ^TV^L 
15 <n) fclCi^ffi^^ilS. 

[0016] im^M 1 4<i. Ems 1 3 <v±miz% 
<r>-£.mzm.-?xB&%tvx^z> . <i!i^, xh7^7°«ii 

S'M@ 15 ( 1 ) SrV^L 1 5 ( n ) (UT. il^g 1 
5(1.) ~ 1 5 ( n ) SrlBfHLT . *C fSS'M® 1 5 
tto-i:A { $)4) «, -eil-fix. IIf*il 3<vmt 

mmto^^L. -«<of7ftEi*n 3^^ 

1 5 fc <c J: 0 . Emf*® 1 3 »i^flgWC«a^)E® 

m?iz\mzti. -&.7m<,z$tmztiKEmm?T\s-< 

1 2S-WBR-T6. 

[0017] SM&JB 1 3(i. St9t-9-4^aj«0^feia 

z zmztitff lx . iJiv d >■ *9 ymz 
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( p z t ) m<n>*. 7 $ ELfStftA*?. y -v ikf- u -t 
os«tt^(ww)«WE*«sr»jatr 4 - 1 rfx-z 

4. *a«ffil4fcJ:U f ffl8irttffil 5I±. +9 
- y^;K T^S-^A. M. ^^^tf^XVN- y 

CcJ:oTt>^j£.-r4;:fc#-t-#4. &4UA. 

fig 1 4 . 1 rfjxyv v b Ltzm^-x b 

4. 1 5*<ftLXEm#mi 3t«BESrEpJnL-Cff«ft; 

[oois] 1 3K*fj5-rs«« 1 1 co±mm 

mzlt. WgV>Xl6t>Wtf&ixX^b. W£\s>X 
izBfltr&ZtlzZiXB&lr&zbtfTZ. Zcryig, 

wm^m^yxtLxmm-th. 

[00 19] ifc. 2£l l«0±ffit«, 7ifi 

ms&-thXo tzmmimv^ttwm&frmteto&ttfo 

»is-r &js»v^«ai«opi«nB 1 9 a. 19 btii^cfi 
*»-3t-^*>$4J: otwM^tL, -t^wawi. x'J^ht 

filffll 8rtK«, Brje^-f V73*2 ljM£g£*VC» 
4. 

[0020] $T, tfyxmfal lOTDHfcli, JE^S 
f7l/^f l-2k»rti-rifiHlfc:. I c-fk$^IE»)lHlSS 

( jsit. - mm 1 et ^ a )• 2 2 »t« ftf t 4 .- c «o 

iBSb I C 2 2{M7^I«1 l-<OTWK©« 1 SnJtiSK 

<®vmrr) zftLx&mwM 1 4 t#(ss'jm 

il5itft«$fiT^6. «B»iC2 2ti. GltftttM 
KBMH-f 4 J: EIW-^SBtt-r-^tJEtTBE* 
Sg^-TIM 12 5:WM^ <E1E3S?-«0KJi|# 

ilfclfflft^EfcJR^fcfriE**^* 1 X)V-X 

(mi oeieb^S) t L-c^;u-r#(a»tcjiii»:SB«i 

•f4^ktcj;0- U-rm^^Sr^T') ^«T'$>4. 

[0021] LKi±n.m=m<,ztt lx 

4. -eLT. ^xoizFmizwmztihKmm^mn 
mm* Effi^ i d^-ro-r <b-ex HttgBtn&tft oil 

[0022] 13 LX&mm^TlsJ 1 2*>£>ifc$tt£ 
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«« u >-X i 6(c«t 0 £j££3ri*] t M3e-r 4 ( ate 

mfe<o&mzimtz> . zolx. 4 yrmmzmmz 

ix^^t'-AtciO^L7tE7] (JfcWE) 

JiLTS^$ii4^fc^J:'5- B(£ffifJi#fr£>ii4. i 

K) . 

[ 0 0 2 3 ] -Srti. ±IS^rt < JW8t-&4 >-^?g^ 
JB*«OffliBRtcJ:oT8«$*i.»4. EUS 
^FTW 1 2«Emiil 3c7)J?$^|*jwJ±ffi$:fi]fflL 

m^mmm^mt^. ^m^ummmzRitm-t^ 

<OX\ Mfflmib'SMibm l 3coJ«$(4jl<^4. fSr 
iSi^Jf^^#iS2:^4c: iidflWi 0 . EmWi 

1 3 crmmtnmmh ztuz&txmtRZitt . 

[ 0 0 2 4 ] <WC Wil IZTft-fW, 1 <?)SU6<OJg®K*3tt 
*EflE»?-ri>ff 1 2£OiEtb#l3 • *ffiiH2. 03 43 

fBS:S«fc:-f H2-04 iza^xit^muyx 
i 6«««$<trv^. 

[002 5] H2tC*$nT^4 J: ?IZ. flESSfTU 
^ 1 2 4EmfSt-?T ( 1 > — T ( n + 1 ) Mt. 

Bf f -y f - d T±3QEfiri*UcKa $ ix . #E«S^ 
ti. *ft-r*t<031Blll»3 2fc«aSfix. ifcSKIslK 

3 2\,&'cti?Ktfwmm^wM3 nz&mztixv^z. 

\,->~j£Xi>%< . igfft«-f-iS3 1 i>J;l>'5I®®ffS3-2 
fi. !2llC*-rSE«K«timt48aBiigB2 2<OflWcB 

L. a®®if§3 2 L&l ^WBSStc J; OlS^^ix 

^aa^raTaaESitfcKiwa-^srEfli^Tu^ i 2 

o/jffjgtfJEWffcGWfr*-* . 

[00 26 ] 4"*\ 02i&#BSLTmi«IBIft#S^J: 
4SH?RffllEUj^-H^IK0^4. Smm^TV-i 1 2 
SrffljK-rSEtt^fOdfenflft^EISSB^T ( 1 ) ~T 

( n ) s-m 1 c0Em^l¥t -rs . CCO^ 1 ^Em^^F 

pcoa-Etss^eaft-riiHttii^x^^^-ati^ 
mx-hh. gwmzit, *e«*^w>w«w8#«. i§i 
-<o«awKE. iH]-c?)EpaDB*rBTr«fi^3 i*»^ep 
»n$it4. :,:t. i#a*^n#@4T-coEffl;^T 
< 1 > -t ( n ) frtiWftzti&m^w.nftMfi^ mi 

<?)&mm : i-W<r>*'iM±.<r>4 y-7 2 1 <D?K®Ciitt4 A 

srf 4 j: o (CMSIUS83 2 iztn ^x mmmfflzis. 
fetx mm? &zt iz£*), zcDAAfrhj >?mm 
mzmm?&. 
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[00271 OOt. BE^fg^T ( 1 ) — T ( n ) 
EflKR^F 1 H*ffi{t*r4>*!t nfflj^S: 1 

(7)S.mm^m^s.mm : irT ( 2 ) ~t ( n + 1 > cat 

[00 28 J E3tc»±. *l<0iHBi#Kfc: J: 
fc» 1 aEETO?** 1 ^>2&St $ tiK&M^Wi t- A (@ 

< 1 > ~t ( n ) j&»^aatsiiJtjB«aji-f >?mw2 

1 a^PflSL. F/f^W*(6] (<i>7mM2 1 ate 
»LTSit*#l»l> P0^>7?g#?fli)ftt&. ££T 
Ut, » 1 OJE«*^»<?)«tMl»tt (nA^S!^, JBEIg 
(n/2) t^^PWffimST (T (n/2 + 

1 ) > WPObKh. 

[0029] <xizm2<r)mm^mz± infimmm* 

- h* . 3 (7)881!)^ - KT'ii, J; 3 K . 

E«S^8Pco4"C>Wtci OH^StifcSS 1 toE**^ S 
S¥ (E**?T ( 1 ) ~T ( n/2 ) fr^ffif&Zti.h ) 
k»2<OE«3IH t ffi» (EH*? (T ( n/2+ 1 ) - 
T (n) S *i4 ) fc*>^*l^ft&S*£ft&i& 

35 i *> j: ixm 2 nEB&mmfr htnh%2 <ns&*=f- 

4 2 4>ff WIMSft: Si" 6 Ett*? 
[0030] iOftttWfcWU J: 3 SU 

wffiWH'aHBPfcw-riffiwiH'T < 1 > ~~t < n / 

[003 1 ] z\(7)£ d lzm2 cryEMm^m* . *JKj£P 

Mznm&zizfcMfficDn^mx.*}i>*'-mzm i x'£ 

l 7t ks i Co iBiftt -\nz±&j yfmtitmtotzfm 

■mm^mmfr h mm £ tud&&» t - a <^jgx 

s (ei) tffl2<oE«»^a»*>^!!a»$<ifcita*a 

t'-A«gi^;^'-i ( E 2 ) t«0liS:S!ft$-li-Tlg 
t fc*TffiY* h< -1 <r> X o iz . 31 2 <7)gglS^P5<c J: « fig 

[ 0 0 3 2 ] YXIZ . J; 0 ft(*a<)2r-0y£ ^ LTP L < Itt 
EIBS^TH 1 2 (CM-tSttISi: LTti. SB 
tt/9tt8ft< 100MHz, ( -f >-?mcDM2 ) 

Brain, E€9^-7-f JSil?'l e»fdt50<im. |S]B#(C 



WSHrr 6S5 1 cOE^'PPcOEtl^^r 3 6itL 

(i'|B]t<. 1. 5km/sectMH. 4 
Y0MI*tt<OSyyil 5^mfc3r£. E«3B-=FTU"f 1 
2 (cEpjD-T &BBtbft? ifiii 5 ^ Lfc J: 3 tc 1 0 0 
MH z«03€Jg^N'-^ hT, &&ii5 0 0 ( 5ju s ) . 
mE<i3 0V tt . P tL/i. 

[ 0 0 3 3 ] 12 3 LTifcBJl L/i^ 1 OfEiS*- K lc 
*iOT«-E«SI^'?>®Cl ; f$^-S@ : &«<7)(2ffl (SSB# 

< i ) s^tijt (2) «:ffin-C7i/W-y';y^ 

[0034 ] 
[»1 ] 



[003 5] 
[»2] 

[00 36] Ht'. r ( 1 ) {i^U-^/UV'-VJ^^ 

{A >7m<nm $ ) ne*i ( 1 ) <t o 
u y y r { i ) (o—i 

9) *Srf. 7t/iLi =0c7)t#. r (0) =0T* 

[0037]^:, Em«^¥<0'4"t > ^St^^.i»=g-E - 

f-) ^dfc L/ct r ( 2 n ) <d<F ( 2 n + 

1 ) *5WfflKUttE*-&fl«*Fa», r ( 2 n + 1 ) <d 
< r ( 2 n + 3 ) OffiffllC^aE-r^E^^^L-Cfa 

[0038] ZcoX 3 tC7U^H31ffaiSt3Scf^T^ 

jgLTtm i nE.w*?&vms&iaiT ( n ) (.1 = 1- 
36) ^Tiea2tc^-r. z<7>3 6m<r>&mm=?-frhtc 
hw, i tfoE^^FSPS: nmwrt nix . isse ^e^ 

1 9#B«Em«^«+ra^Lh<7)-f y?im2 1 
H2^Aj4itJ)feS. -5-LT. n ffl<7)E«K^rS^<aM 

x-mm-ttiti . Avtm* wMM=f-<^m\\ t- >./ ^ a t pi 
i l-tis i wmm^mz x omwrtit . 112 

[0039 ] 

[an 



I r (O) 


O mm 




r (1) 


O. 1 5 Omm 




r (2) 


O. 2 6 Omm | 




r (3) 


O. 3 3 6mm | 




r (4) 


0 . 3 9 8 mm 




r (5) 


O. 4 6 1 mm || 




r (6) 


0. 4 9 9mm || 




r (7) 


O. 5 4 3mm 




r (a) 


O. 5 8 4mm 




r (9) 


O. 6 2 2mm 


r (1 O) 


O. 6 5 3mm 


[ r (1 1) 


O. 6 9 2mm 


r (1 2) 


O. 7 2 6mm 


r (1 3) 


0.7 5 6mm 


r (1 4) 


0.7 8 6mm 


r (1 5) 


O. 8 1 Omm 


r (1 6) 


O. 8 4 3mm 


r (1 7) 


0. 8 7 1 mm 


r (1 8) 


0. 897mm 


r (1 9) 


0. 923mm 



[0040] 
[*2] 



WBB¥ 11-77994 







t (1) 


5 n s o o 


r (2) 


5 n e © c 


< (3) 


5 n s e c 


< (4) 


O sec 


1 * <G) 


O sec 


x (6) 


5 nsec 


r </) 


5 n a e o 


x (8) 


0 sec 


T (9) 


5 n a e c 


t do) 


0 sec 


r (1 1) 


5 n a a c J 


c (12) 


0 sec 


r (1 3) 


0 sec 


r (1 4) 


5 n s » C 


r (1 5) 


5 n a e c 


x (1 6) 


0 sec j 


x (1 7) 


0 s e o 


r (1 8) 


0 a dO 


r (1 9) 


O sec 


x (20) 


O sec 


x (21) 


O sec 


x (22) 


5 s o c 


t (23) 


'5 n s a C 


x (24) 


O sec 


x (25) 


0 ceo 


T (26) 


6 n s e c 


T (27) 




i x (28) 


5 n s e c 


x (29) 


i 0 sec 


r (30) 


\ 5 n s e c 


r (31) 


5 n * e c 


r (32) 


O n a e c 


r (33) 


O see 


z (3 4) 


5 n s e c 


s (35) 


5 n a e 0 


r (36) 


5 n a e c 



[004 1 1 04 Kl*tfc*4«WB*Rfc*-* r - 

[00421 S§ 20ffi» : e- HTIi. nflWJEW*?* 1 
^=S:?.m2coE*^ffif^£El;^^-5^. mil£P& 

ig&SiolC HitfflEWPT (2) Sr. ffi»0K2 

sg2 2 tit^w^fflifrZhtiimizmfcztix^h. 

{ 1 ) ~T ( n/2 ) frfettttSilfclBWftX*^- 

( E 1 ) t , »20E«aH t aEBt=IW-*ffiWH tT 
( n/2 + 1 ) ~T ( n ) frfe»itSft.fcffl*ttx*rt' 

=*'- (E2) li. E KE2c3r&. 
[0043] iWiSfcnffl^E**?*^***^^ 



(8) 



ftffiW 1 1-7799 4 



t'- A^m^Tt-OX*.;^ -fttfPte slot, Em 
fg^T (2)5:. igi))[5]8S2 2t2i-5t#IBii)«®^ 

^g-fwTiffifri 6 ] P 0 k S iP- l/ffifcffi* k & 
*0iJcO^T'{iS14^*Kffi^lfi3Px /N >^^. "t 

[00 4 41 Sfcfc. «1 

■c *tf3«a»fc-i'iifcJiraiMfcE» h ? - 

kCi 0 . IBHWCieftl 4 » 1*^4 XfcJMtStfTE 

IBfirr S 1 t , « 1 tf>BE«*? S8<oE««* * 2 
jt&eoj: o fcBab*«ffihSn«.S«»?-«0»*s XT/OA 

$-£3>,ik# J T§ 4. 

[ 0 0 4 5 ] ifc. * i cojEm*^a«pkis2os«s 

4: t« LIB 2 1 "5 ±KWk 

[ 0 0 4 6 ] 3r£ ; *«jftP cav^StfcftE** 1 ? 

[0047] ai^loC *WDfc:J:*lHffi***«> 

[0048] ^mm^mm^mfh^ y?->'x -y 
[0049] z<7)m2<n9mntmiztsvh*2<Mm 
£> -en -ei-ttti* 5 ii t- Ao»«^T<oisx* 

k t-tftfSfS 1 OE«*^3ERtaB 2 WEmm^ffi 

p k wiB-ea* h x o Ksmmn 22 (01) mm* 



[0050] witf. meiizirstx $t=j&p&3BWcL 

T-^^iX^lWEmS^SSfT ( 1 ) ~T ( n/ 

2 ) icerairr* WW1^W«E* 5 0V. « 2coE«S 
^SPT ( n/2+ 1 ) ~T ( n ) (cEpJjirf SSEt!)^ 
£ 3 0 V k & 6 J: 3 2 «3gO!f ESSft^t &£PinL"t 

wirrs. --"^ -eix^^fifiti^o*>«E. 

fflliSS 1 <^)iEilJ#Si: [a] tf*>& . 
[005 1 ] ^colot. ^lc0E«fg^ffil¥km2^ 

E«^SSft-EpSirraiES!)fi^'««E^^^ s - fc tc 
J: 0 . IS 1 WWt^WSW 1 ^ t H*« 4 y?<omffl!2 

$ f>c . is 1 (nrnmBMrt^ t mm, m 1 wigis* 

^<7>fil3&»t:-rixfcHjaffi«tcie» ^* h *»J£f * 
[0052]Jfc. Witf^P ?r»^-^$^E« 

»!B<0*^klSI«K, U&xjM^-ME 1 k E2cO^$r 

mm km 2 oEWffFlHPHctti- a flttP^E $r±ia^] k 

WOaifil^^POfcSLTPxkURW^fti:**. 
[00-53] 4^. n*«»k Lfelg^tiv EBM? 
t ( n + 1/2 ) tcEiJJD-raiSKff^ti;:" Bilgw^y? - 
«ff)JIWM4««»src. jftP t» LT» 1 <0E«*^36 

[ o o 5 4 1 ate. ±tm?i±. %mm^cr)m,&x\ & 
p k» l t fi*<oE««^ rs* wrc sett Lfca*. » 

1 wE«SR?-3£W« * ^» 2 <oEtt*?-SSf C*«-&IR 

ififi^wEpan^ra (^^-^h«<o»a») fcatwt^w 

»LTt>J:v\ flitf 9$ 1 WE^m-7-SS?T ( 1 ) ~ T 
{ n/2 ) tattD-r-iMWS^WtlPffll* l 0^ s e 
c . ^2WE«fB^ffilfT { n/2 + 1 ) ~T { n ) 

epjn-raiBiift^^^Jn^rasr 5 s e g k Ltra-r 
a. 

[0055] ia±o J: 3 cc. *^qj]^^ 2 tommomm 
[00561 <m3v>mm<?»&m><!M~. *»wojb3 



(9) 



nWf- 1 1-77994 



[0057] gS305»te«5»«fc****6S2Oraft^R 

[0 0 58] iOJaf*WfcU. H 7 IC/TC-T J: ^^nffilcO 

WitfffMS^T (3)5:. ffi»EI»2 2 (01 > fc* 
-oT. E***T (3) frfeWJBfHRt*-^**^^^* 
2 1<0Jg®2 1a«0.«Pfc^t ! SrV^dC. *1«8 
ift^S^effl t «5fi{a«<0«»«#C J: 0 WW** 

i -5 tcEmm^-T (3 ) Wis 5nsec (-*-yf*> *> 

{±. {ajX-tt'SSP^fSIO s e cSOiEtftfi-f-^E^fT 
(3) CflWi. Ltitf^X. ffi««^T (3) *»A> 
ttJt$ftfcjH#«tt. -f V?}R®2 1 a«0^Pte*9!* 
■f . OL^fcWffi****^******^ y?<8M2 1 a 

E**^ffi»T ( 1 ) ~T ( n/2 ) *>feJWtS*l^fi 
fltfctJM'*- (El) SS2<OE***3H&T ( n 
/2+ 1 ) ~T ( n ) fr&ftfltSftfciSSttx*/^- 

(E2) kti.'E 1<E2!:«. 

[00 5 9] d«0«tdt-. »30SttlW)»l»fc*J<' v C 

(±. P 0 k t±H& k * & • 7 cottWte 

^px-^-ms. ■r^*»n2(^t^i<?5iEK) ; e 

[00 6 0] Zt-AZ. »l<0lHB#SK±&12iiH-/ h 

$ n^nwtz *> & -e-ft-fftfts* $ ft h 

[006 1)ifc. IfeJRjSPfcav^fiKlfcfciS**^ 



Igjjj^gtcioV ^ i, iE«<OlBSBrfi-*"CffilD $ ftT i 
fc#$?4 U\ 

[0062] Oh^ct 5 fc. *»BBW»3«*tt<0»m 

fttiit *<WffiT$> 0 . 4 fcEIWflW«WilWttr 

[006 3] Oh. Hl4v^LH7«!SLt*W!BO 

JEtcffi^^ftStWCti^V*. 0UJf. ±f5lF51~SS3 
iOHSfi^JS^tJ^-c . 0 1 fcSt'f y?^! y 
KfcfflvtfcflifcifcLfca*. ift*=»^« mm^yxu 

imKtt&&s&titifi8 1 a ~ 8 1 f *^ffl^ft 

I,) CJ:o-Clf«i?ft-CV^Ttck<. 09^-f 

j;v> Em*W. |a]«£0H®Sr^-r&S^ 

^9 ltiKttfeftTV^) . 
[0064 ] 

& . 4 fcE»B«^»MW» & ft a Z. 1 1 ^Tfl6T'* ^> 4 
[0HOl!S*5:l8 B /n 

[01 ] WWI.'fy^^ y hE*KK«<^l** 
*-T#l«0. 

[02] *%HB(?)|gi^lEI!)*S^J;4-<> / ^i ;: i , >'^ 
[03 ] 1 «ffi»K«^Rt * Oi?»$ft^ 

ESfw^ $ ft s f- AcT)^ «»bw *■ • 

[04 ] *W»oflll«Wt«»B»<=*Jtt**2^«» 

[05] *3^fc*ffl«*t*WWl^>WB*^H. 
[06] *»^*2 0jat«)W«fc»»t**2««» 

[07] *HBB(oas i <7)mm<nBBiz}5 w & % 2 wiekj 
[08 ) *%Bfl(c«&ffe<ow ^"x 7 Kfe#*3ss<7)fll 

B£?r^fil"&iiffi0. 

[09 ) #^ic{&|> $ hlzifocr)-! >y MclliS 

fiWflljSSr ^-fflP&BTffi0. 
[^^UiBfl] 
1 l-»R 

1 2-flE«3IH t Tl"f 
1 3-ES«s^ 

i4-«am® 

15 ( 1) -1 5 (n) 
16-tSl/>'X 



(10) 
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1 8- -4 V?ffit#^ 

2 1 •■■-< V7m. 
2 2- 



3 1- 
3 2-«JE0K 
T ( 1 ) — T ( n+ 1 ) 



fill] 



[02] 



■ . /-A- v : - ■ 




ill 

n 

A 



X 



21a 



V A 



[03] 



^3 ^ t^a i ^ ^ *F T T T 




32 I 1 11 II 



12 



mm 

IQBQia Q 636915)0 DGS«a £9 qW 



22 



[04] 




tiM) 



[06] 



-/ Tln/2Mh- 
Ttn/2) 




a 1^ n ^ i ^ S 

12 T{1)\ \ Tdi/2+ll Tin) 

T(2) T<n/2) 



-) Ttfi/2+l) 
J(n/2) 



30V 



50V 



[135 ] 



[08] 



[09] 



(11) 
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IH7] 




TCH T(n/?l 



(72) «W* MS 

#*;i|iWi IW^^h[Si*^BT l #116 



ft ^jl|»JI|^Tt5#EyJs(6l*^HI 1 #H6 

{12) Oj* 

hbsjhrjiw ym&Ymf&m i sift 



